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PURPOSE:To prevent the deterioration of a signal by reducing the number of times of analog/digital conversion j 
and digital/analog conversion by providing a means to digital-convert mutually communication data and a digital ; 
encoded signal. 

CONSTITUTION:When a request to connect a data communication terminal 13a and an analog public line j 
network 17 arises, a digital exchange 12 connects a trunk 15a for a digital line connected to the requested data j 
communication terminal 13a to the trunk 15c for the digital line, and connects the trunk 16 for an analog line to 
the trunk 15d for the digital line respectively. Thus, a digital MODEM device 1 1 is loop-connected digitally to the j 
digital exchange 12, and exchanges mutually the communication data of the data communication terminal 13a 
and the digital encoded signal by the code of PCM or ADPCM, etc. Thus, a digital/analog conversion circuit and j 
an analog/digital conversion circuit are eliminated. 
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Claims 

1. A type of digital device characterized by the fact that the digital device is line 
connecting equipment used in data communication, and it has a means for implementing digital 
conversion between communication data and digital encoded signals. 
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2. A type of digital exchange characterized by the following facts: 
a digital modem device is connected to a trunk for a digital line, 

the digital modem device has a means for implementing digital conversion between 
communication data and digital encoded signals. 

3. A type of digital exchange characterized by the following facts: 
a digital modem trunk is set as a service trunk, 

and the digital modem trunk has a means for implementing digital conversion between 
communication data and digital encoded signals. 

4. The digital modem device described in Claim 1 or the digital exchange described in 
Claim 2 or 3 characterized by the fact that said digital conversion means has a microprocessor 
and a memory for a digital conversion program, and the type of said digital conversion is set 
corresponding to the type of digital conversion program stored in said memory for a digital 
conversion program. 

5. The digital modem device described in Claim 1 or the digital exchange described in 
Claim 2 or 3 characterized by the fact that said digital conversion means has a memory for 
storing two or more digital conversion programs, and one or more microprocessors for execution 
of said digital conversion programs, and it essentially has plural modem functions. 

Detailed explanation of the invention 
Industrial application field 

This invention pertains to a type of modem device for data communication, and a type of 
digital exchange that has said modem device as a portion of its internal function. 

Prior art 

In the prior art, a modem device is used as equipment for line connection in data 
communication. It performs modulation/demodulation of digital communication signals and 
analog signals of telephone lines. One modem device is used for each data terminal unit. 

As described in Japanese Kokai Patent Application No. Sho 63[1988]-38366, equipment 
having a modem function, such as the communication adaptor of a personal computer, or a 
modem device is loop-connected to a digital exchange, and it can be shared by plural data 
terminals or personal computers connected to the digital exchange by means of a terminal 
interface device. Also, plural types of modem devices can be connected to a single terminal, and 
they are switched for use corresponding to the type of connected line. This function is commonly 
known as a modem pool function. 
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Problems to be solved by the invention 

In the aforementioned prior art, a conventional modem device is connected to the digital 
exchange as is. Consequently, in the analog public line connecting portion of the digital 
exchange, the analog input/output side connecting portion of the modem device, and the modem 
device, three rounds of analog/digital conversion and digital/analog conversion are carried out in 
all. Consequently, the signal quality may degrade, and the hardware requirements is large. This is 
undesired. 

The objective of this invention is to provide a type of digital device characterized by the 
fact that it has the modem device digitalized so as to prevent degradation in signal by reduction 
in the number of rounds of analog/digital conversion and digital/analog conversion when 
connection is made to a digital exchange, etc., and plural types of modem functions can be 
realized on the same hardware by setting a program so as to reduce the hardware requirement. 

Another objective of this invention is to provide a type of digital exchange that contains 
said modem. 

Means to solve the problems 

In order to realize the aforementioned objectives, in the digital modem device of this 
invention, instead of a conventional analog signal, a digital signal using PCM, ADPCM or 
another code is input/output, and the entire digital device is digitalized. 

That is, this invention provides a type of digital device characterized by the fact that the 
digital device is line connecting equipment used in data communication, and it has a means for 
implementing digital conversion between communication data and digital encoded signals. 

Also, this invention provides a type of digital exchange characterized by the following 
facts: a digital modem device is connected to a trunk for a digital line, the digital modem device 
has a means for implementing digital conversion between communication data and digital 
encoded signals. 

For the digital exchange of this invention, the following constitution is preferred: a digital 
modem trunk is set as a service trunk, and the digital modem trunk has a means for implementing 
digital conversion between communication data and digital encoded signals. 

Said digital conversion means may have a microprocessor and a memory for a digital 
conversion program, and the type of said digital conversion is set corresponding to the type of 
digital conversion program stored in said memory for a digital conversion program. 

It is preferred that said digital conversion means have a memory for storing two or more 
digital conversion programs, and one or more microprocessors for execution of said digital 
conversion programs, and that it essentially have plural modem functions. With this constitution, 
it is possible to realize plural types of modem function on a single hardware item. 
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As a result, the digital exchange can include a modem pool function as an internal 
function inside the system. 

Operation 

The digital modem device of this invention is a type of digital/digital signal converter. By 
means of a program for digital conversion, it is possible to perform mutual digital/digital 
conversion between the communication data from a data terminal, etc. and a digital coded signal, 
such as PCM, ADPCM, etc., corresponding to the analog signal for a public line. As a result, 
when connection is made to a digital exchange, there is no need to convert the signal temporarily 
to analog form as would be needed in the prior art, there is no degradation in signal, and the 
quality can be improved. 

Also, the digital modem device of this invention has a constitution composed of a 
microprocessor and a memory for a digital conversion program. Consequently, it is possible to 
realize plural modem functions on a single hardware item by changing the digital conversion 
program on the memory for a digital conversion program, for example, by means of a program 
for a 1200-baud modem and a program for a 4800-baud modem. 

Consequently, by having the digital modem device of this device as a portion of the 
internal function, the digital exchange can include a modem pool function inside the system. 

Application examples 

In the following, this invention will be explained in detail with reference to application 
examples illustrated by figures. 

Figure 1 is a block diagram illustrating the basic constitution of the digital modem device 
in an application example of this invention. 

In the figure, (1) represents an input/output interface circuit of the communication data; 
(2) represents an input/output circuit of the digital coded signal; (3) represents a microprocessor; 
(4) represents a memory; and (5) represents an internal data bus. 

Communication data from a data communication terminal or the like are input/output 
to/from the digital modem device by input/output interface circuit 1, and a digital coded signal 
using PCM, ADPCM, etc. is input/output to/from the digital modem device by input/output 
interface circuit 2. 

According to the digital conversion program in memory (4), microprocessor (3) converts 
input communication data to a digital coded signal and outputs it from input/output interface 
circuit (2). Also, it converts a digital coded signal to communication data and outputs same from 
input/output interface (1). Said memory (4) can store two or more digital conversion programs. 
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As a result, by making appropriate changes for the program, it can function just as if plural 
modems existed. 

Figure 2 is a system structural diagram illustrating an application example of a digital 
exchange system used in a modem pool function using the digital modem device shown in 
Figure 1 . 

In the figure, (1 1) represents the digital modem with constitution shown in Figure 1; (12) 
represents a digital exchange; (12a) represents a switch network; (13a) and (13b) represent data 
communication terminals; (14a), (14b) and (14c) represent data terminal interface devices; (15a), 
(15b), (15c) and (15d) represent trunks for a digital line; (16) represents a trunk for an analog 
line; and (17) represents an analog public line network. 

Data communication terminals (13a) and (13b) are digitally connected to trunks (15a) and 
(15b) for a digital line of digital exchange (12) through digital terminal interface devices (14a) 
and (14b). 

When there is a request for connection of data communication terminal (13a) or (13b) to 
analog public line network (17), digital exchange (12) connects trunk (15a) or (15b) for a digital 
line and connected to requested data communication terminal (13a) or (13b) to trunk (15c) for a 
digital line, and it connects trunk (16) for an analog line to trunk (15d) for a digital line. 

As a result, digital modem device (1 1) digitally makes a loop connection to digital 
exchange (12), and it realizes mutual exchange between the communication data of data 
communication terminal (13a) or (13b) and a digital coded signal using PCM, ADPCM, or 
another code. The digital encoded signal makes mutual conversion with an analog signal on 
analog public line network (17) on trunk (16) for an analog line. 

In the prior art that uses a conventional modem device instead of digital modem device 
(11), trunk (1 5d) for line is a trunk for an analog line, and this trunk for an analog line is 
connected to the modem device by means of an analog circuit. In this application example, the 
overall system is digitalized by means of digital modem device (1 1) and trunk (15d) for a digital 
line. Since there is no need to have a digital/analog converter and analog/digital converter, it is 
possible to reduce the hardware requirement and to alleviate signal degradation. 

Also, in this application example, instead of data terminal interface devices (14a), (14b) 
and (14c) and trunks (15a), (15b) and (15c) for a digital line, one may adopt a trunk for 
connecting data terminals and having functions of both the devices and trunks. Also, in this 
application example, a plurality of each of trunks, interface devices and digital modem devices 
may be set. 

Figure 3 is program diagram illustrating an application example, in which the digital 
modem device of this invention is used as a service trunk having a modem pool function for 
digital exchange. In the following, this will be referred to as a digital modem trunk. Figure 4 is a 
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system structural diagram illustrating an application example of a digital exchange system in 
which the digital modem trunk shown in Figure 3 is contained as a portion of the internal 
function of the digital exchange, so that a digital exchange system having the same function as 
that shown in Figure 2 is formed. 

As shown in Figure 3, (21) represents a system controller that controls this digital modem 
trunk overall; (22) represents an input/output data buffer of the communication data and digital 
encoded signals; (23) represents a time-division multiplexer connected to the data bus of the 
digital exchange; (24) represents a microprocessor for performing digital/digital conversion; (25) 
represents a memory for storing a digital conversion program, etc.; and (26) represents an 
internal data bus. 

In Figure 4, (3 1) represents a digital modem trunk with the constitution shown in Figure 
3; (32) represents a digital exchange; (32a) represents a switch network; (33) represents a data 
communication terminal; (34) represents a data terminal interface device; (35) represents a trunk 
for a digital line; (36) represents a trunk for an analog line; and (37) represents an analog public 
line network. 

In the digital exchange, the digital modem trunk shown in Figure 3 is positioned as a type 
of service trunk, and it is controlled through the control bus of the digital exchange. 

System controller (21) is made of a dedicated or general-purpose microprocessor, and it 
controls the entire digital modem trunk. Time-division multiplexer (23) and input/output data 
buffer (22) are circuits connected to a channel time shared data bus in the digital exchange for 
input/output of data. These circuits are the same as for a conventional trunk for a line. Usually, 
there are plural input/output data buffers (22), and simultaneous connection to the data bus of the 
digital exchange in plural channels is possible. 

Together with this, one or plural microprocessors (24) are used to perform plural 
digital/digital conversions in a parallel way. As a result, it is possible to realize the functions of 
plural modem devices by means of the digital modem trunk shown in Figure 3. That is, the 
modem pool function of plural modem devices can be realized on a single trunk. 

Also, in this case, in memory (25), one or plural programs for digital conversion are 
present, and they are shared by means of microprocessor (24). However, their combination can 
be changed by means of system controller (21). Also, the digital exchange can change the 
program for digital conversion in memory (25). As a result, for plural modem functions realized 
on the digital modem trunk, the combination of types and number can be changed at will using 
the same hardware. 

Also, it is possible to set memory (25) corresponding to plural microprocessors (24). In 
this case, it is preferred that memory portions corresponding to the various microprocessors and 
a shared memory portion be set. 
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In the digital exchange system shown in Figure 4, in a single trunk, digital modem trunk 
(3 1) can realize the plural functions of the loop shown in Figure 2 composed of digital modem 
device (1 1), data terminal interface device (14c), and trunks (15c) and (15d) for a digital line. 

As shown in Figure 4, when there is a request for connection of data terminal (33) to 
analog public line network (37), trunk (35) for a digital line and trunk (36) for an analog line are 
both connected to digital modem trunk (31) by digital exchange (32). Mutual digital conversion 
is performed between communication data and digital encoded signals by digital modem trunk 
(3 1 ) using PCM, ADPCM, etc. 

In this case, digital modem trunk (31) can realize plural modem functions at the same 
time, for example, it can realize functions corresponding to four 1200-baud modems and two 
4800-baud modems at the same time. The modem functions and the number can be programmed 
in digital exchange (32). In this application example, instead of data terminal interface device 
(34) and trunk (35) for a digital line, one may also realize the function by means of a trunk for 
data terminal connection having functions of both of them. 

Effect of the invention 

As explained above, according to this invention, in a modem device connected to a digital 
exchange, the signal is not subject to analog/digital conversion and digital/analog conversion. 
Consequently, it is possible to improve the signal quality. Also, since the overall system is 
digitalized, the integration degree of the circuit can be increased, and the system can be 
simplified. As a result, it is possible to reduce the cost of the device. 

Also, in this invention, plural types of modem functions can be realized on a single 
hardware item, and it is possible to contain a modem pool function in the digital exchange. 
Consequently, it is possible to reduce the hardware requirement and cost of this device. 

As a result, it is possible to realize the modem pool function of plural modem devices on 
one trunk. 

Brief description of the figures 

Figure 1 is a block diagram illustrating the basic constitution of the digital modem device 
in an application example of this invention. Figure 2 is a system structural diagram illustrating an 
application example of the digital exchange system using the digital modem device shown in 
Figure 1 and for use in a modem pool function. Figure 3 is a block diagram illustrating an 
application example in which the digital modem device of this invention is formed as a digital 
modem trunk. Figure 4 is a system structural diagram illustrating an application example of a 
digital exchange system in which the digital modem trunk shown in Figure 3 is contained as a 
portion of the internal function of the digital exchange. 
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Key: 1 Communication data input/output interface circuit 

2 Digital code input/output interface circuit 

3 Microprocessor 
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5 Internal data bus 

a Communication data 

b Digital encoded signal 
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Figure 2 

1 1 Digital modem device 

12 Digital exchange 

13a, 13b Data communication terminal 

14a, 14b, 14c Data terminal interface device 

1 5a, 1 5b, 1 5c, 1 5d Trunk for digital line 

1 6 Trunk for analog line 

1 7 Analog public line network 
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2 1 System controller 

22 Input/output data buffer 

23 Time-division multiplexer 
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24 Microprocessor 

25 Memory 

26 International data bus 
a Digital modem trunk 
b Control bus 

c Data bus 
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Key: 3 1 Digital modem trunk 

32 Digital exchange 
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34 Data terminal interface device 

35 Trunk for digital line 

36 Trunk for analog line 
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